. Based on accelerometry-derived estimates of MVPA, roughly 59% of Black adults engage in no MVPA compared to nearly 53% of non-Hispanic White adults (Tucker, Welk, & Beyler, 2011) .
There is growing recognition that little is known about how to increase PA among Black men (Griffith, Bergner, Cornish, & McQueen, 2018) . Evidence suggests that Black men engage in less MVPA and fewer achieve ≥150 min/week of MVPA compared to White men (Benjamin et al., 2018; Hooker et al., 2016) . Black-White disparities in men meeting PA recommendations exist across most regions of the United States (Sohn, Porch, Hill, & Thorpe, 2017) . These disparities are particularly concerning for middle-aged Black men given that the association between physical inactivity and all-cause mortality in this population persists after adjusting for alcohol consumption, diet, body weight status, sociodemographic characteristics, and chronic conditions (Thorpe et al., 2013) . Efforts directed at understanding how to increase MVPA in middle-aged Black men are therefore needed to improve the health of this population.
Multiple qualitative studies have been conducted to provide insight into the barriers Black men encounter in engaging in PA. Lack of motivation is frequently reported as a major barrier to being physically active in this population (Bopp et al., 2007; Griffith, Gunter, & Allen, 2011; Hood et al., 2015; Hooker, Wilcox, Rheaume, Burroughs, & Friedman, 2011) . Black men have reported that limited social support and lack of access to PA resources decrease motivation (Griffith et al., 2011; , while having family and peer support can enhance motivation (Bopp et al., 2007) . Male peer support has also been described as an important factor for increasing motivation for PA, yet some Black men lack male peer support and must rely on self-motivation (Griffith, King, & Ober Allen, 2013) . These facilitators and barriers to engaging in PA represent multiple theoretical constructs from Self-Determination Theory (SDT; Ryan & Deci, 2000) and Social Cognitive Theory (SCT; Bandura, 1978 Bandura, , 2004 ) that may have implications in promoting PA in this population. SDT is a theory of human motivation that addresses how individuals self-regulate behavior through a range of processes such as external rewards and punishment, personal importance, and inherent satisfaction. Self-regulatory processes vary by different types of motivation. Individuals may lack motivation or may be extrinsically or intrinsically motivated to engage in a particular behavior. Those who are extrinsically motivated engage in a behavior in pursuit of a certain outcome, whereas those who are intrinsically motivated experience enjoyment and satisfaction by engaging in the behavior. SCT is a theory of human development that addresses how individuals learn and regulate behavior in part through interactions between individual-level cognitive factors and socio-environmental factors. Although self-efficacy is a core construct in SCT, there is mixed evidence on whether self-efficacy influences PA among Black men. Selfefficacy has been associated with self-reported PA (Bopp et al., 2006) and exercise motivation (Mohammed et al., 2016) in samples of Black men, but scholars have noted that self-efficacy does not emerge as a prevalent theme affecting PA in this population (Hood et al., 2015) .
Consistent with Ecological Systems Theory (Bronfenbrenner, 1994) , there is growing awareness that features of the built and social environment have an important role in influencing PA and related health outcomes (Diez Roux, Mujahid, Hirsch, Moore, & Moore, 2016; McNeill, Kreuter, & Subramanian, 2006; Sallis, Floyd, Rodriguez, & Saelens, 2012) . Evidence suggests that adults who live in areas with a higher density of recreation resources are more likely to engage in PA, particularly for minority groups including Black adults (Diez Roux et al., 2007) who report that access to facilities and programs are important facilitators of PA (Kosma & Cardinal, 2016) . In addition to access and availability of PA resources, perceptions of the environment play an important role in influencing MVPA (Cerin et al., 2014) . Environmental factors including safety from crime and presence of sidewalks have been inconsistently associated with PA among Black adults and largely studied in samples of Black women (see review by Casagrande, Whitt-Glover, Lancaster, Odoms-Young, & Gary, 2009 ). In a sample of Black men and women, neighborhood walkability was only associated with objectively measured MVPA among women <65 years of age, and green space and crime were not associated with MVPA for men or women (Richardson et al., 2017) . Among Black men and women in the Positive Action for Today's Health (PATH) trial, social support for PA and neighborhood walkability were positively associated with MVPA (Coulon, Wilson, & Egan, 2013) . Additional evidence from the PATH trial indicates that environmental perceptions of safety from crime, access to services, aesthetics, and neighborhood satisfaction were not associated with walking for pleasure among Black men and women, whereas a positive association was observed for perceived access (Trumpeter & Wilson, 2014) . Sex moderated the relationship between neighborhood satisfaction and walking such that the association was positive for men and negative for women.
To expand on previous research addressing PA in Black men, this study adopted a broad ecological framework that considers cognitive, social, and environmental factors that are theoretically relevant to promoting MVPA in this population. The primary objective of this study was to determine ecological correlates of MVPA among Black men. Variables of interest include cognitive factors relevant to SDT (exercise motivation and self-concept regarding PA) and SCT (exercise attitudes and exercise self-efficacy), social factors relevant to SCT (family and friend support for exercise), and environmental factors that may influence SDT and SCT constructs and MVPA (perceptions regarding places for exercise, safety from crime, and neighborhood satisfaction). Given the major role of motivation on behavior change (Teixeira, Silva, Mata, Palmeira, & Markland, 2012) and that lack of motivation is a substantial PA barrier for Black men, a secondary objective of this study was to determine ecological correlates of exercise motivation. Greater motivation, social support, and environmental support for PA were hypothesized to be associated with greater MVPA and greater social support and environmental support for PA were hypothesized to be associated with greater exercise motivation in Black men.
Methods

Design, Setting, and Sample
Baseline data from the PATH trial (ClinicalTrials.gov #NCT01025726) were used for these secondary analyses. Details of the trial including study design, eligibility criteria, recruitment, and data collection procedures have been reported elsewhere (Trumpeter & Wilson, 2014; Wilson et al., 2010) . In brief, the PATH trial tested the effects of an environmental intervention on MVPA among low-income Black adults residing in three South Carolina communities. The communities were matched according to rates of crime, poverty, percent minority, physical inactivity, and health status and were randomized to receive one of three interventions: (a) a police-patrolled walking program plus social marketing intervention, (b) a police-patrolled walking-only intervention, and (c) a general health education intervention. As previously reported, although there were greater increases in the number of walkers in the full intervention condition (vs. walking program only), there were only significant treatment effects for the full intervention on MVPA among older adults ages 55 years and older (Sweeney, Wilson, & Van Horn, 2017; Wilson et al., 2015) . The University of South Carolina Institutional Review Board approved the trial (approval # Pro00005110), and all participants provided signed informed consent.
Independent Variables
Exercise motivation. An eight-item version of the Behavioral Regulation in Exercise Scale was used to assess exercise motivation (Mullan, Markland, & Ingledew, 1997) . Evidence indicates the scale has acceptable reliability among older Black adults (Sweeney et al., 2017) . Sample questions include "I enjoy my exercise sessions," "I think it is important to make the effort to exercise regularly," and "I feel ashamed when I miss an exercise session." Response options are on a 5-point scale ranging from not true for me to very true for me. The average score was computed with larger scores reflecting higher exercise motivation. Cronbach's α for this scale was 0.65.
Exercise self-concept. The 10-item Self-Concept and Motivation to Exercise Scale (Wilson et al., 2002) was used to assess self-concept concerning the importance of increasing PA and motivation to change PA. Evidence indicates the scale has acceptable reliability among older Black adults (Sweeney et al., 2017) . Sample questions include "Exercising regularly is a very important part of my everyday life," Exercising regularly is not one of my big concerns," and "I am the kind of person who gets excited about exercising every day." Response options are on a 6-point scale ranging from strongly disagree to strongly agree. Negatively worded questions are reverse coded for computing the average score. Larger scores reflect higher exercise self-concept. Cronbach's α for this scale was 0.90.
Exercise attitudes. Five questions from a validated scale about consequences of being physically active were used to assess exercise attitudes. The original scale was validated in a sample of White and Black adolescent girls (Motl et al., 2000) . Sample questions include "If I were to be physically active during my free time on most days it would help me cope with stress," and "If I were to be physically active during my free time on most days it would give me more energy." Response options are on a 5-point scale ranging from disagree a lot to agree a lot. The average score was computed with larger scores reflecting more favorable attitudes toward exercise. Cronbach's α for this scale was 0.56.
Exercise self-efficacy. A 16-item Self-Efficacy for Exercise Questionnaire, adapted from Garcia and King (1991) , was used to assess exercise self-efficacy. Evidence indicates the scale has acceptable reliability among older Black adults (Sweeney et al., 2017) . For each item, participants rated their confidence for engaging in exercise when faced with a particular barrier on an 11-point scale ranging from 0% (I cannot do it at all) to 100% (Certain that I can do it). Sample questions include "I am confident I could exercise over the next 6 months when tired" and "I am confident I could exercise over the next 6 months when I have a lot of work to do." The average score was computed with higher scores indicating greater exercise self-efficacy. Cronbach's α for this scale was 0.96.
Exercise support from family. Twelve items from the validated Family Support for Exercise Habits scale were used to assess family support for exercise (Sallis, Grossman, Pinski, Patterson, & Nader, 1987) . Evidence indicates the scale has good reliability among Black adults (Gothe, 2018) . Questions assess how often family provided exercise support over the past 3 months. Sample questions assessed how often family "did physical activity with me," "gave me encouragement to do physical activity," "talked about how much they like to exercise," and "made positive comments about my physical appearance." Response options were rated on a 5-point Likert scale ranging from never to very often. The average score was computed with larger scores reflecting higher family support for exercise. Cronbach's α for this scale was 0.94.
Exercise support from friends. The 5-item Friend Support for Exercise Habits scale was used to assess friend support for exercise (Sallis et al., 1987) . Evidence indicates the scale has acceptable reliability among Black adults (McDaniel, Wilson, Coulon, Hand, & Siceloff, 2015; Siceloff, Coulon, & Wilson, 2014) . Questions assessed how often friends provided exercise support over the past 3 months. Sample questions assessed how often friends "did physical activity with me" and "gave me helpful reminders to exercise." Response options were rated on a 5-point Likert scale ranging from never to very often. The average score was computed with larger scores reflecting higher friend support for exercise. Cronbach's α for this scale was 0.90.
Environmental perceptions.
Environmental perceptions for this study were subscales from the Neighborhood Environmental Walkability Survey (NEWS), which has been reported to be a reliable and valid measure of neighborhood factors related to PA (Saelens, Sallis, Black, & Chen, 2003) . Subscales used in this analysis include places for walking and cycling, safety from crime, and neighborhood satisfaction. Evidence indicates these subscales have acceptable reliability among Black adults (McDaniel et al., 2015; Trumpeter & Wilson, 2014) . Response options for questions in each subscale were rated on a 4-point Likert scale ranging from strongly disagree to strongly agree except for neighborhood satisfaction in which options ranged from strongly dissatisfied to strongly satisfied on a 5-point scale. Items were coded such that higher scores represent more favorable perceptions. Average scores were computed for each subscale, with higher scores reflecting more favorable perceptions of each environmental characteristic.
Places for walking and cycling. The 5-item NEWS places for walking and cycling subscale was used to assess perceptions of environmental factors that could influence MVPA levels. Sample questions include "There are sidewalks on most of the streets in my neighborhood," "There are bicycle or walking trails in or near my neighborhood that are easy to get to," and "Sidewalks are separated from the road/traffic in my neighborhood by parked cars." Cronbach's α for this scale was 0.75.
Safety from crime. The 6-item NEWS crime safety subscale was used to assess perceptions of environmental factors related to crime. Sample questions include "My neighborhood streets have good lighting at night," "I see and speak to other people when I am walking in my neighborhood," and "The crime rate in my neighborhood makes it unsafe to go on walks during the day." Cronbach's α for this scale was 0.74.
Neighborhood satisfaction. The 17-item NEWS neighborhood satisfaction subscale was used to assess participants' satisfaction with multiple aspects of their environment. Sample questions include "How satisfied are you with how easy and pleasant it is to walk in your neighborhood?"; How satisfied are you with your neighborhood as a good place to live?"; and "How satisfied are you with the number and quality of restaurants in your neighborhood?" Cronbach's α for this scale was 0.78.
Sociodemographics and Body Mass Index
Sociodemographic information including age, education level, employment status, and marital status were collected by questionnaires. Height and weight were measured in duplicate by trained and certified research staff using a portable measuring board and scale, respectively. The average height and weight were used to calculate body mass index (BMI; kg/m 2 ).
Dependent Variable
Omni-directional Actical accelerometers were worn on participants' right hip using an elastic belt for 7 consecutive days to obtain a daily average of MVPA. Participants were instructed to only remove devices during sleep and for water-based activities. An activity count of 1,075 per minute that was previously validated in this population was used to define MVPA (Trumpeter et al., 2012) . Daily activity was coded within four periods (6:00 a.m.-noon, noon-4:00 p.m., 4:00 p.m.-8:00 p.m., and 8:00 p.m.-midnight). Sixty consecutive zero counts were used to define non-wear, and a period was considered missing if non-wear time reached 20% .
Data Analyses
Descriptive statistics were used to characterize the sample, assess the distribution of variables, and identify potential outliers. Consistent with other analyses involving MVPA from the PATH trial (Sweeney et al., 2017; Wilson et al., 2015) , a positively skewed MVPA distribution was normalized using a square root transformation. No outliers were identified. Correlations were used to determine whether multicollinearity was likely to be present in the regression model. Correlations between the cognitive, social, and environmental variables were small to modest. Therefore, all variables were included in the final regression model. Multiple imputation was used to address missing accelerometer data in the PATH trial . A hierarchical linear regression was used to determine cognitive, social, and environmental correlates of MVPA controlling for sociodemographic factors and BMI. The sociodemographic factors of age, marital status, education, and BMI were included in the first block. Cognitive variables of exercise motivation, attitudes, self-efficacy, and self-concept were entered in the second block. Social variables of exercise support from family and friends were entered in the third block, while environmental variables including neighborhood satisfaction, perceived safety from crime, and perceived access to places for walking and cycling were entered in the fourth block. A second and similar hierarchical linear regression was used to determine cognitive, social, and environmental correlates of exercise motivation. Analyses were conducted using SPSS version 25, and an alpha of 0.05 was used to determine statistical significance. Continuouslevel predictors were mean centered for analysis.
Results
Sample Baseline Characteristics
Baseline characteristics of the sample are presented in Table 1 . On average, participants were 48 years of age (SD = 15) and overweight (M BMI = 27.43, SD = 6.48). Using standard BMI cut points, 40% of the sample were normal or underweight, 29% were overweight, and 31% were obese. Roughly 30% of the sample were married, 45% were employed, 69% had a high school education or less, and 54% had a household income less than $24,000.
Correlations Among Cognitive, Social, and Environmental Variables
Small-to-moderate correlations were observed between multiple cognitive, social, and environmental variables. Correlations were largest between exercise self-efficacy and self-concept for PA (r = .567, p < .001), exercise motivation and self-concept for PA (r = .525, p < .001), family support and friend support for exercise (r = .529, p < .001), and safety from crime and neighborhood satisfaction (r = .477, p < .001). Additional correlations between the cognitive, social, and environmental variables and MVPA are provided in Table 2 .
Predictors of Moderate-to-Vigorous Physical Activity
The hierarchical regression model of the cognitive, social, and environmental factors associated with MVPA is presented in Table 3 . In Step 1, the covariates of age, education, marital status, and BMI explained 29% of the variance in MVPA. In Step 2, the cognitive variables of exercise motivation, exercise attitudes, exercise self-efficacy, and exercise self-concept explained an additional 5.9% of the Note. Percentages may not add to 100% due to rounding. BMI = body mass index; GED = Graduate Equivalent Degree; HS = high school; MVPA = moderate-to-vigorous physical activity.
variance (FΔ = 3.54, p = .009). In
Step 3, the addition of social support variables explained an additional 0.4% (FΔ = .56, p = .575). The addition of environmental variables in
Step 4 explained an additional 0.1% of the variance in MVPA (FΔ =. 03, p = .994).
In the full regression model, the covariates of age (B = −.08, p < .001), marital status (B = −1.74, p = .003), and BMI (B = −.10, p = .005) were associated with MVPA. Among the cognitive, social, and environmental variables included in the model, only exercise motivation was associated with MVPA (B = 1.15, p = .006).
Predictors of Exercise Motivation
The hierarchical regression model of the cognitive, social, and environmental factors associated with exercise motivation is presented in Table 4 . In Step 1, covariates explained approximately 5% of the variance in exercise motivation. In Step 2, exercise attitudes, exercise selfefficacy, and exercise self-concept explained an additional 28.6% of the variance in exercise motivation (FΔ = 22.65, p <.001). The addition of social support variables in
Step 3 explained an additional 3.5% of the variance in exercise motivation (FΔ = 4.27, p = .016), and the addition of environmental variables in Step 4 (FΔ = 2.11, p = .101) explained an additional 2.5% of the variance.
In the full regression model, age was the only covariate associated with exercise motivation (B = .01, p = .001). Exercise attitudes (B = .16, p = .037) and exercise self-concept (B = .28, p <.001) were both associated with exercise motivation. Exercise support from friends (B = .12, p = .048) but not exercise support from family (B = .04, p = .583) was associated with exercise motivation. Places for walking and cycling was the only environmental variable associated with exercise motivation (B = .13, p = .032).
Discussion
In this study, an ecological approach was used to determine cognitive, social, and environmental correlates of objectively measured MVPA in a sample of low-income Black men participating in the PATH trial. The primary finding was that exercise motivation was positively associated with MVPA, but there were no associations between MVPA and other cognitive, social, or environmental variables. Factors positively associated with exercise motivation included exercise attitudes, exercise self-concept, friend support for exercise, and having places to exercise.
Greater exercise motivation was associated with higher MVPA among Black men in this study. The positive association between exercise motivation and MVPA is consistent with qualitative studies in which Black men reported lack of motivation as a barrier to engaging in PA (Griffith et al., 2011; . Lack of exercise motivation among Black men has been attributed to having multiple competing commitments and demands involving family, work, and the community as well as social norms that prioritize work and neglect PA (Griffith et al., 2011) . In addition, Black men have also reported limited social support and lack of access as barriers to PA . In the present study, greater friend support for exercise and more favorable perceptions regarding access were associated with greater exercise motivation. This finding may have implications for the development of future PA interventions and is congruent with evidence that PA programs tailored to addressing these and other factors among Black men can be effective in helping this population overcome PA barriers and increase MVPA (Hooker, Harmon, Burroughs, Rheaume, & Wilcox, 2011) . SDT postulates that relatedness or connectedness with others is critical to fostering the autonomous regulation of extrinsically motivated activities (Ryan & Deci, 2000) such as engaging in exercise (Edmunds, Ntoumanis, & Duda, 2006) . Given that inadequate male peer support for PA has been implicated in low motivation to exercise among Black men (Griffith et al., 2013) , the positive association between friend support for PA and exercise motivation is particularly notable and may have implications in promoting MVPA in this population. Some evidence suggests that Black men prefer male-only behavioral intervention programs (Hurt, Seawell, & O'Connor, 2015) rather than spouse-based or mixed-gender programs. Indeed, investigators of the Power Up for Health trial have noted the importance of male-only groups in behavioral intervention programs targeting men of color . Enlisting male peer support to increase exercise motivation may therefore be an important strategy associated with increasing MVPA among Black men and should be examined in future research.
Consistent with the findings in this study, past evidence suggests that Black men's motivation to engage in PA is related to a variety of factors (e.g., their values and life goals such as increasing energy levels, becoming healthier, improving quality of life, and improving family relationships) (Cornish, McKissic, Dean, & Griffith, 2015) . Such findings indicate that Black men experience identified regulation with respect to engaging in PA. Identified regulation represents a more autonomous form of extrinsic motivation that reflects the importance and value of an activity (Ryan & Deci, 2000) and has been deemed the best correlate of exercise (Teixeira, Carraca, Markland, Silva, & Ryan, 2012) . Interventions designed to increase PA may need to be tailored to address Black men's identities and values in addition to focusing on the positive health effects of PA. Addressing Black men's identities and values as part of PA interventions may assist in fostering identified and integrated regulations of PA. Integrated regulation is the most autonomous form of extrinsic motivation and is achieved when behavioral regulation occurs within the context of one's personal values and needs (Ryan & Deci, 2000) . A greater understanding of the relationships between different forms of exercise motivation and MVPA will be valuable for researchers who design and test motivational interventions aimed at increasing MVPA in Black men.
In contrast to existing literature on the importance of the built and social environment on PA (Diez Roux et al., 2016; McNeill et al., 2006; Sallis et al., 2012) , neighborhood perceptions and social support with MVPA in the present cross-sectional study. These findings are consistent with previous research in which social and safetyrelated environmental variables were not associated with PA among Southern rural Black adults (Hooker, Wilson, Griffin, & Ainsworth, 2005) and previous research in which family support, social support, and environmental perceptions did not predict PA among urban Black adults (Gothe, 2018) . Although environmental perceptions and social support were not associated with MVPA in the present study, more positive perceptions regarding access and peer support were positively associated with greater exercise motivation. These findings provide evidence that previously observed associations of environmental factors and social support with PA may be mediated by exercise motivation. Future longitudinal studies are needed to determine whether motivation mediates associations between environmental and social supports for PA. However, findings from the present study are consistent with evidence that crime-related safety perceptions are not associated with walking among a sample of diverse adults (Kerr, Evenson, Moore, Block, & Diez Roux, 2015) and Black men and women (Trumpeter & Wilson, 2014) . In contrast, neighborhood satisfaction was not associated with MVPA in the present study but has been positively associated with walking among Black men (Trumpeter & Wilson, 2014) . This discrepant finding may suggest that neighborhood satisfaction is an important factor influencing lower intensity leisure activities such as leisure walking among Black men but not higher intensity activities that meet MVPA thresholds.
In this sample of underserved Black men, multiple sociodemographic factors were associated with MVPA. Age was inversely associated with MVPA, which is consistent with evidence that older adults are less physically active than younger adults (Blackwell et al., 2014; Watson et al., 2016) . The inverse association between BMI and MVPA is also consistent with evidence that a higher BMI is associated with physical inactivity (Watson et al., 2016) and that overweight and obese adults engage in fewer minutes of MVPA compared to normal and underweight adults (Tucker et al., 2011) . Finally, being married was associated with lower MVPA, which is consistent with evidence that Black married men are less likely than White married men to meet PA guidelines (Porch et al., 2016) . Black men have reported that being a good spouse/ partner is one of their top core values (Cornish et al., 2015) and that being the family provider and participating in family activities often takes priority over PA (Griffith et al., 2011) . The association between being married and lower MVPA may therefore reflect increased family responsibilities that limit married Black men's available time for PA. As recommended by Black men in one qualitative study, PA interventions for this population should emphasize the importance of being healthy to enhance their ability to support their families (Friedman, Hooker, Wilcox, Burroughs, & Rheaume, 2012) . Black men have also reported that lack of spousal or partner support is a substantial barrier for PA, with some men being actively discouraged from participating in PA . While Black men are largely underrepresented in behavioral trials involving PA (Newton, Griffith, Kearney, & Bennett, 2014; WhittGlover et al., 2014) , PA interventions that help men overcome these barriers have been effective in increasing MVPA (Hooker, Harmon, et al., 2011) .
Limitations
Several limitations to this study should be noted. First, causal relationships between the cognitive, social, and environmental factors and MVPA cannot be determined, given the cross-sectional study design. Second, participants were Black men from three South Carolina communities, and findings may not be generalizable to Black men who reside in other geographically diverse areas. Finally, complex interactions among the demographic, cognitive, social, and environmental barriers were not assessed due to the modest sample size of Black men in this study. Nonetheless, new insights have been provided on potential relationships that should be considered in future research. Additional strengths of the study include the assessment of multiple ecological factors that are theoretically relevant to MVPA in Black men and the objective assessment of MVPA.
Conclusions
Although social and environmental influences on PA have been the focus of a growing body of research addressing PA disparities, findings from this study suggest that exercise motivation was the only correlate of MVPA among multiple cognitive, social, and environmental factors. Multiple individual, social, and environmental factors were associated with exercise motivation and therefore may be important targets to consider for future interventions to increase motivation for MVPA in Black men.
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